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more) ... latioru. ElIch nDd~ in the ppb I, a.ocl,ted wi!.b DIla and 
only on~ labeL (lu name) and witb one data Unk or JlOint« (dl1lwn 
.. a dotted line \.0 avoid confu';on wi!.b !.be aro of Ih~ ppb 
it-elfj wbich plaoet \he node of R, In cOI'I'Spondence "lith one and 
only one dHcription OO(R;I (of how \.0 mod~, a!.lain. mi"l 
about R,l .... , equ;valenUy. \he ~mbodimenL of D (R. ) al III 
inted~ t!.be wi< ,lructu ... , TS(R;)) ... lhown In Filo 4. 
On~ fnirMnL of a ... lational Mh'Orit IIlhown In FII- Ii. Ead! 

node hal incomin'aro .. d OIJ\Fin, arcI!, Any clmtel' of inoomirc 
ara (tIme may be JeVt'n1 fOl" a liven ~J II COftft'd by • label 
and ligQifiea a derivation ;.th: for sample, R, II derivable from 
R, and R,; RI II dtrhrable eilhtr!'rom R. and R. 01" from R. 
and R6 ; the label on a cl1.U!te, bean a detcnption of \he rel.t.lonal 
opera\.ol'l mumred in makin, thil derivation. 

In Fil.1i Ihe m.,Iorily of outcoine arcI! have been dtleled. fo, the 
take of clanty. n.e paph iI .tlll unwidely .nd an .... w.mouc 
plexus of !.billdnd iI quite typical. ellen of weU It.ructurtd albjtct 
""'tter. 

5.2 EnfJOllmenl n~lworll .. The first ltep towards obtalni"l 
IOme!.bing more man .. eable II to .eplllCe the IfC bundle Labell by 
additional nodel. Th ..... additional nods are diltlnguithed (F4J. 6) 
by a double circle nOtiltion. 

The dininctioo II Jwtified 01\ the following grounds; (II A 
rl'lati""al operator II I ... 1911"" and may thus be legitimately 
repreoented AI a node. (b) RelltionaJ operltol'l Ulually appear In 
many pll(:et ill Ibe ,",pb. TQ keep !.be rule. !.bIt ordinuy noo('l 
have unique namell. It wou ld be n!!eellllry to draw I confUilngly 
imp number of lI'CI emerging from ellCh relatlonal OJlenllor If It 
"."re ",presented AI an ordinuy nooe (ror. Lheir nametl, 
"composition" Or "proJecUon", can only appear once in \he 
gno.ph). To avoid a proIif ...... tiOl1 of unlformalive ... 01 the nodell 
I'I!'pretenting relational 0pe11l1.01'1 ... diltlnlUlshed to IIdmit \he 
convention thn!.be .. me double circled nodes mlY be re~ated al 
dillen-nl pi..,... In !.be ne1.work. 

Thll Il'InIfonnllion, catTled QUt for convenl~r":II. lhould nOL 
destroy opeciflcity. Hence. wben the labelt on an: bundlu .... 
converted Into c!Uil.ers of diltlnKUiJhed no<:IeI. distinct derivation 
pothl are pl"e5eIVed by 1M II'TOW bead ootation In Fil- 6. Any 
ordinIry node "",y b ... e _enl!ncoinl aro bundlH, JUlt _It m-,y 
have any number of OlIlJDing am. In contrut. dillina:Wlhed nodes 
depicting rdaUonal opem1.On .... deYoid of Incomln, area. 

""' 

, 

@ 
FiI;. 1.' . EBIalIm ... , .... ..,.~ oblalnod , ...... 1M mo"" .. ...,. m.IIo..r 
...,..,.k .. , ';1. ~. 0;,,11 .... 101>001 ._ ( IIto_ .. doI!bIo "",_'1 ..... d I", 
.e!olio..r ............ '" .ftf ooIloo~"" 01 •• 10' ...... """' ........ Tho ....... boodo 
!ndl<oto d;"I1 ... , d ..... ,icrI~ 

5.2.1. The Ilrucwm obtained wben the labell.." removed Il:om 
• • elltional ne~wotk. when It.l Nt.liona! opentol'l we represented 
as distinguilbed node.. and ita derivatlon pIIths are IndiCiled by 
arrow notation. iI caUed In entllilmcnt network. ~'or eumple. F4J. 
6 il the entailment ne~work of Fl • . 5. 

5.2.2. Let .. repre$!!n l a one to one tOm!.pandence. Since 
(al Nodei In I relational network" Nodell In lu entallment 

network. 
(b) Pointers In • relatlonal network " Polnten In IU entail_nl 

network. 
{cl Node {topic ... IIUon.1 namH" Node (topic relltion) name.. 
(d ) Aft: clUiten covered by a label" AITOw bud notation at 

the tame nDdeil. 
{eJ ReI.tional Op!:'l1ItD1'1 noted In I label .. DIItl"luilhed nOO!!1 

attached. It the II'TOW head, to the a.me node. 
II folio .. !.bat I relational network and ;u entilUment networlt 

.... ilDmorphic; !.bat iI 
{O Relational netwOlk" EntailmenL net .... ork 

'" 



I 
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H.el.uonal nfltwork .. entailment net work (5fletlon 5.2) 
Entailment network t Entllilment meth 
entailment network'" EntaUment meoll ~ OpenilOr data bue 

(from Seetlon 5.3.2) 

ro... Pnmitll!e nod". Nodel In the entailment malt that..., 
devoid of incoml"l ..... are c .. lJ~ primltlve. The operational 
JignirlCUlCe of thi •• ppeI.tion io • foUo ... : if the mall io uted. 
put. o f the entailment stn>cb.lre 0' (Rj for .. tutorial conve .... tlon, 
then the otu<lent, A, mUll. tra t the relaUolll they duipllt.e • 
propI'rtieI he...., en.hate. 

The reqvitite condition io dually llated; 
• ~ Student A IwI .. reproxl ... clble conc:ept for the relation 

design.ted by each primltlvl! node H
• 

'" '~re ulsl. in ( .. ! ... : 1 • palr ~! I,~! I) for each nodi! 
i, th.I.t II caUed primltive". 
~ io no ObviOUI WIY of determinlnl whether or not thlt 

condition 10 .. Ulfil!d before. convell.tlon .tart&, but the ill"", is 
empiri<::aUy determined by • tl.ltorial B-h!\lriltic which either does 
or doea not muk .. U primitive nod'" ..... ndentood. If not, the 
conv~lI.tion II diJcontlnued, lot Iny rate until the student h .. 
undergone 'ppropriate tralnlnll. 

Nor il there Iny w~ of tetlinll how many nodl'l, O¥er..,d .bo .... 
thOi5l! called primitive, will be muked as Wldentood. 'J'hit il 
irrl>levant to the cnnduct of .. tutorial convemUon. WlICM the 
converse condition I. obtalned I.e. III of the node. are ITIIrked • 
understood. If 110, the student Ie 10 knowledll'!.ble thlt there II 
nothing he cln lum abo ... t the domain In qUHtion and conversa· 
tion it also dlaallowed. 

5.6 Dillil!6uiJhed node •. Since diltlna:ulshed nodn (ltlnding 
fnr rel.tin",1 nperatonl) and primitive node. both eatl for the 
satlifaction of certain empirically determined inlti.l conditiolll 
they..., grouf'l'd together .. initial n~. 
Th~. 
lnllW nodeo · (Dlltin&ubhed nodes. PrimJtI~ nodel) 

6. The form of En~nt MMheo 

An entail""",t mBlh II UlUaily a compllc.ted structure IinO! 
oul«oi"i ..... (roln anyone node re-en~ many other nod8; • 

'" 

incominlllll"Cl. In order \.0 ntract the orpnllaUon or the meah It 
II convenient to 1I0bie trasmenll of It in the Imagination II 
lUbllnlcwlft born wIlieh mott of the outcoinll U<:I have been 
Itrl~ ..... y (not in reality. only in the pic:tutH UIed to ~be 
themMh). 

TIlit trlck II particularly I.IHful In BlUiblilhinl IUbotrueture 
derutlUonl th.I.t are ~lIired e!th ... to i8t an mtallment meth for 
cydicity. or to formulate the CASTE heuriltlcs (Chapl.er 4). 

6.1. Conjunctive IUIIIi",ctu~ .. ~Ie<:t JIly non primiuve node, 
ct. It Jtando for .. >dation Ilo', and io It lUll -xial.ed with the 
IUbolzuctu~ mOWn In Fie. 7. 

Th.iI picture ilV ... b.lly CONtrued • 
"Ro- is Il)'alem of lIP and of Roy" 

". 
"Raenlllil. RII and Roy" 

". 
"CivenhlK:!1I (. concept for RIll and luI£! oy 

(I concept fo r Roy) any A who h. lmI:~ in .~ for eIIch 
diotinKUilhi'd node In'y Conllnlet Proc: 01 II concept for ROI)". 
6.2. Diljuncll". .. btl",clu~.. Two elNnUally different 
OrganisatiOIli nilt In l he majority of entallment networla; one of 

• 

, • 
'11. 7.7. eo..", .. u .. "" ... Ioo,lon '" Ill. on .. llmon, ... , .... k. 
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"bead" ",d "IaU" ..,fer (","'~)I.o how It iI decided to d ..... the 
... osh . For interp""ted cn"he<. U- nalI\el rnay ",,[\eet • more 
tb .... ahtful d_riptlon of the rneoh; they ot:iIl do not d.pend upon 
tIM> mesh itRlr. 
7.3. HfOil "ode. SuppoH' node. X. is caUtd the had of an 
arbitnty meIII . If the ~ II cyclic (and. h.ncefor ..... rd . not 
vacuous) then It U.tWlN the (foUo"inll requi.....,entl. 7.3.1. 7.3.2 
",d 7.3.3. 
7.3.1. In uch Kernel k. X. there il, at depth d. at Ie.' Dr 
node '1"1 (in B~ncral, thtn! are many of them: thus the Index" 
luch that X il In 1m Ent Set yO! . Since the cyclic meth II 
non.vllCUOUS lI,e Irn::ocnlng Ul'1 toY., are diljunctlvely DrIl",IHd: 
he"", •• ther" an! loeVerai Kcmeh I"' . and 1m Ent Sey 1'1'.1" 
1- 1, .... M. SuppOle the ouliOlnS arc from X IIln \he .&:mlIlx 
"" 1 (i.e. that X It in 1m Ent Set Ix '1"1)' 
7.3.2. "l12 other an:I, Incocninl to Kemellx '1'., . emana\e hom 
olher nodel in 1m got Sc t Ix '1'., . Th_ ODe or more nodell (clll 
wm AI form ,d,,,. A. If the cneoh if cyclic. then either '1'. 1 II 
limple:.n A. In II belonl to Ent Sct t . X, (elk) or '1" 1 IIlUppOr\ed: 
.n A. in II belon. to.n 101 distinct Ern Setl '1',. Dr both conditioN 
hold: one for lOme nodN: OM for Ole 001 ...... 

7.3.3. Conditlnrll 7.8.1 and 7.3.2 hold for each EDt Stt tx In 
EntSttx' 

1.3.4. On Interprelatlon; If condition 7.3.2 hold. tNt for a 
limple '1" 1 Olen each R" III relltlon for which a COllcept mUlt 
have been conlttucted In ... "achlng a coocept u.tilfyinllll." from a 

o " 
rlti. 1.16. A fonn of IImpi. el_to. 

21' 

.-~ .......... f ... 

fIa. 7.16. A f""", ot ........ 10 wlPch III .... "'" '" '1'1'" \.0.11 '" IM .... d X io 
....... lainod by ... _lial ... bo'I"II< .... . 

• 

" 

LQ 8, 
FIe. 1.17. E ......... "'. ",t .. d flIB"'Io. , Y, ..... ouppurilJol .. bolno ...... : 
YJ ...... ""'pl •• _ ... 

concept u.tiatylnc each Ry I (tile litultion lhown In Fie. 151: If 
tondltlon 7.3.2 holdt lNe ror a .. ppol"ttd '1'''1 then I toncept for 
eloCh Rx mUll hIVe be-en C<.IDllNcted to obtain a concept for each 
Rv>J' n>gllrded II put relation. of R" in Krnu:J t, X (Fig. 16). 
The litultion cDm!lpondlng to the mixed condition It obown in 
Fij[. 17. 

278 
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conlU:t of • moddli"l univene that mlY hIov .. \ell th .... 8 
memben. Any leL of 7 oockeu willlUffic.. ont tJe,in& dtUben~ly 
ucluded from th, picture) . 

9.2. Thll prosreUI01l. from D' (R) and III primitive nodel to \he 
d",,;1P' of a mode1l!ng facility II typical. thoullh conceivably It 
c:ould be revened (l.~. tho mode lllni facUl ty mlllht ~ in the 
SOUrce'l mind before he upandl hia theory of th~ lub~t matt.er). 
In e'tN.. "_. It II neceuarily true thlt l:'Iy modelUng facility Is 
deoaibed by the L' deocription in D'(R): for eumple. the 
quadrmll or STATLAB .... putitloned. _ the entailment 
IlnICture II putitlonPd. by the <\eKnptioni "ltnICturai model/ 
m_u~" and "rell u~rim""lI llbltl'lCt model Or mellWll!" (in 
the nOlltlon of ch.p~r 4: the dlstincllonl "C at GID or H" Ind 
"C or DIG or II"). 
9.3. As I nnll '\lile, th~ c1U1e1 of non verbll explanation 
DO( R, I (I.e. the modelling wk., are Iprlcifled as I Task Structu~ 
TS(R,). Cl:'lonh:ally. the ... modellilljl witt are repre&enud as I 
commllld IP'lph ..... hich permiu their conc~t necu\.ion. Sin .... 
STATLAB II artItlclllly con.llIined to k'COmmod,~ ""Iy oerill 
lIIodelli"i Openliom, the pfOll'Ml ot Chaplft 4 and AppendU. 
E ( .... hich monitors the \lie of STAT LABI it. ho .. "" .... jUlt .. 
V1' ... tile. 
9.4. Recallinl the aryument of Sec:tion :U, the ract that all or 
the primillve node relationl are realilltd _ fropertiel of a 
modemnl facility dati nol imply thaL the L propertlel ore 
compllJ"lble I!lCcept insofar ... th ey are related indirectly by 
.. n\.ailment. 

To emphasise the point alppose that node 1 I:'Id node p art! 

primltiv ... II follows that Ii, I:'Id R,. can be repf:<!_ properties 
"fp L and f!2p p (by IlfIy""~ able to lewnln R) IlfId that there are 
L predk,tt1: btd"1 md.lml·p .. ith valu~:iII. 11 .... .YIIIm, 
.... d Val pI ..•• Val pm. . The property vliun art certainly 
tllijoint albltll and ljf'P I or Prop p rNly thul be regsrd!!d II seU 
(rather th .... l ·,diNt tiono) namely 

S, • Propl - ClIll.lJ U .... U(YIll. m,) 

s.. Propp - (YIIp,lIU .... U(~ p.m.1 

But. for the reuonl llready rehellSl'li, It II neithl!r nect,....,;I)'. at 
wullly the tue, lhat S, and s.. are, in any than In artif"lCial ....... . 
",botU of the same set. 

'" 

9.5. AI I v«)' pnotlcal consequence. the otJtecU piekf:<l OUl by 
LO ItI~mtnllln lmf'1 (IJ and ew"p (I) (""' ...... ill lin L" object 
variable) may beloog to different .. ru of • modelling faclLlI:y 
..bich (aparl from their phylliclll pro.lmity) may .. weU be 
colUidered II dinincl modelling flcU ltin. For example, the left 
hand ,Ide and the rillht hand .Ide at the STATLAB tacillty ue 
diltinct. In thll manner. Th.", II • very dear se"... In which 
Ioempcnlly or 'Patlllly dem""".tf:<I oceurrl!11Cte (left hand .Ida 
eJtpet1menta! n!lUllIl are comparable ""Ith the Ibtlnct Ind 
temporal enUtlet (the riKht hand ride ennUI If and only It they 
are complred by th .. mljor (real, ,'-tract) analogy of the theory 
embodied in the connDIILlonll domain. A. ' .... ""r of fact the 
eomparilGn is restric:t«I, In any cue, to er:Iodk or IlitlaticaJJy 
lUItiORlf)' ensembles and it is oonllnsent upon the profound but 
.tlll tenuoul notion of sU.liltlcll Ikpendency and IIILI.ticai 
independence. 

9.S. Moreover, It dOOI not follow Ihlt I Itudent A ( .... ho liable 
to learn In R) 01.0 oo ly repro the primlt.lve topic retaliono II 
properti .... For enmple. if Rj II, relation be'tween Rio R. (or 
Prop I and Prop pl. A may aIIo be ,ble 10 reprd RI as, propKty. 
fie can do .0, on I given occuion n, If thue lI.,me filX::j in 
.: (n ). 

Por example, the novice, lean"nl probabili ty theory, regarcla 
only the primltll'ft u propertiel and oonseq~ntly ... imilate.! aleh 
concepti II "compooi"" ,."ent" or. It e hlgM r l,."ei in D'(RJ 
"elIdUJlve/lnc1ulllve/compooile evtnll" II n1 lat.loo. between Ih' 
InlUoI propertiel. But my moderately vened Ituden t may regard 
"compos.ite event" or ".uboet" u & propHty of the mndeHl"i 
facilily and In the limit any ltudent will be Ilbl .. to reprd 
"probabUi.Uc" .. I property ot Ifnenl "inference" Le. to 
understand probabilistic inference. 

10. The L' deocriptlon of R 

Once !.hat R is ntablished. the IA llbellill nodes usinK an Index 
i - I, .• . . i mill< and calli upon the lOutee to I~ In L' 
deocri pt lon of It In which each node 11 dilt;n<:l Thil deocrlplioo 11 
to be made In terms of unary bu l mlny vaLuf:<! L' prediclt.n. 
calIf:<! deocriptofl. I:'Id is , IIUItrix thlt accommodate. 0' (RJ (the 
delCripton are part of D' (R) but not all of il). It Is ... um!!d thlt 
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"..,bonIinBW.") b\l~ 01.1"".. mwt be .cId1!d lO .. ttlry tbe 
~~m""tI of Secti(>ll 10, and \he 1O\IlCt! Iw COt\II!lertbie 
fl'eedom in thi< ..,opec" M\lftOYe' , be could alway. have IMlleded 
..... cnl distinct heo.d lOpla (lhw tetlinl R, in OI(R) or E5(R}, 
equal to. sr-1fk no' 
11.1 AU.".,..,.;". d"flCrlpUoM of on ~1II1~.nf muir. Gnd 
rtdllndonf d.,.,rip'cm. AI\hou8h CASTE, .. It hu been detailed, 
only preRl't.o a JWdent .. ith one dacript1on. 0 ' tR), of ~ 
pruned cyclic entailment 1MIh, the 1)'Ilofm Ictually contain. !he 
dati rep .... n~ In the Imtallment net .. o.L Hence, f!¥ftt in the 
oistint\ system. il ;. quite pouible 10 employ redundant 
descripton on the ...... mnh with nlue! that are uncovft'f'd by 
.splore tranucliolll. 

In addition. there an! JeVeni wa)'l of olelldinllhe collection 
of dncriplOrs and incft .. inllhe poalble ~~ of ~ndmC)' . For 
eu.mple, choice o f addilional L' predicates o r of a different fine 
. tructure family of L' predic:ate1 holll .:hitwl thlt "'Rill.. More 
fundamental modification. are p.oduced by Ch00ll1na: fUrIh~ hud 
nodes in the entailment ml'lh, with lIle prOPfrty lhat the pruned 
mnh -It cyclir:. Thill oPfrtll1on ~talnly chanill!l the de-:riptlon 
becaUH It. n~y a1ten th e me..,inll I(tlched to the primary 
deocriptor "lUpftordinate IIld IlUhordinate" with ~pect of lOme 
(and lIlually maIIY) nodel. 

This pD65i.billty II espedaUy intemtlnl b«w.e It appe .... tIl.1 
one ou.\at8Jldinil parameter of I con veratlonal domain lind the 
underlyinll collection of lmowab!el II the number of held topla 
which can be ch~n wilh the property that all of them yleld I 

cyclic and prunable entallment mesh (Ilnce tl(:h choice gi~el rilM! 
to. dHferenl primary dl'lCriplOr on I gi'len melll nj. 
n .2. The "Qu~IiI)''' (nde:r. Let HI!dNum (M) sWld fo r the 
numbel" of other.1.han·primltive or di. tini\lilhed-nodes In n ...d 
calilhe quality of thll metb Qual (n), namely 

~ (n) _ HftdNym III) 
Number o f head nodel yielding a cyclic mftll, R in n 

'lhUJ. Qual Ill} II the rtltlo of nodtl that eould, in principle. 
count u head nodel lO the numbel" that give riR to me-nlneful --. 
,.. 

11.2.1. Qual In) can equal 1 (rnulmu m quality) II illilo"", by 
ronal.ructlng any elated definition of a relational operator, lay, of 
natunol compoaltlon in termJ of other o perttort here, natural join 
and projection}. 

11.2.2. Obvioualy ~ In) - 0 if HcdNum In) • 0 be<:auJe n 
does not yield • cychc Ilruelure alter prunln .. "1"1lIn NIl certain 
enialhnftlt meshet for which HfdNum (n) a number o f In ... 
primitive ) nodes in meal!. 

11.2.3. The mot.l~ in definl... Qual and HrdNym II 
c:ortC>eptuaUy Ilmple, but hu widN~rtmItIc.Uonl. HtdNum 
In) indicate. the number of topil: re\at.lOM in n thai could be 
named and that-, if named , could be reproduocd a memoriel: ~ 
In) the ploportion of nodN that hl;ve thil property. 

11.2.4. The larger the value of Qual In), the more richly IIrt \he 
topics "UIOcia\.ed" . Bul notice thai "lIMOdation" la oormally 
UII!d. in ~ychoiocy) faiII to in diealof the Information prHervtd in 
IinkinR R, and ~. Cyclic entailment dOel IO and Qual (n, \a tIIUJ 
In index of 1m,.. much pOtenUai Information iI iI"lijined in the 
m .... 

11.2.5. Qual (m mil)' allD be .... arded u • me.-ure of the 
~:rpllcabU!ty of tile tet of tOpic relation. In n : th e numboor of 
wa)'l in whieh thete relation. can be uplained. It IDly be pouible 
to replace til ;' Inde:r by a loslcal content or convenely a 10Bieal 
Inform.ation melllUre. Aa an optlmiling prlndple. fo r the lOurce/ IA 
dialoir\le, we recommend bulldlnl rolat.lonal network:!, mf!lbl!l, etc. 
to muimJse the value of Qual (fl). 

11 .2.6. For any meoh n It II pouible to IIC!nenle HedNym (n) 
distinct delCriptlonl of the converutlonaJ domain by chODling thla 
numbel" of d;ff~nt head node(f) and derlvlnll the pruned cycUc 
meshl!l), R. 

If the oPfrtltiona dilcuued in SeetiON 8 and 9 are carried o ut. 
then n eh a II given at leat one deacription 0 ' {R} and II rnay be 
given II'vera! , (In principle, it can be &lven an IIldetin lte ly lBrg!! 
number of Ih"'" tince the lOurte III free to 1eIe-ct In)' fine Itrucw,. 
family o f prediCitea pl (e) _00 to add redundanL de-:ri ptol"ll if "" 
wishes). n.e... d",,;p~' 1lJ\! indued IJ (u the DJea) and OI( R) 
(unindelled) !III)' either ~ uted to refer to one of them o r the 
entire claQ. By eonventlon. jult K tR) deecriptiono .e, in fad., 
specified by Ibe eource (hence' • 1 • • • • K (R» . The K ( RI 
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14. The AdvanUo(let Ind Diladv.ntages ot R~und~ncy 

An entaUment luucture alWII)'lI permi'" ",,""nil waY" oIlHrnilll 
the rubjecl !Mtler and often I _y Iarie number of Uw!rn. In I 

CE'I' ...,,,,I.ted A. II t on ......... tlon on • IU bjecl !MIler dort\lln R, 
the leaminllCtu&lly done by a Student (A) II extemailled II hit 
leamlnK IlnItegy. AlthOllIih this JlntcllY mUll. by virt"" of the 
conversational form demanded , entomp1U5 It lelll OM Iepl "' .... y 
of leamin,", I I may Ind often don, encomp1U5 mlny ' '"'''-YI '', 
That ~ a leaminlItntegy m.y either rep...,eent. unique approach 
or I hybrid of many IpprolCh", and, In ease hil learning nr1UoIY 11 
• hybrid, "uden! A will IuIve bulll up I ...,dundant conceptual 
~IOI"", 

A rtudenl with • redundant concep'ual ...,pertoire htl!, in one 
oenw, "ltamod. mo"," about. IUlJj<ICt matter than I ,tuden! wi th 
I opecil"ic ...,pen.oire. On the other 'ide of the coin. it can be 
maintained th.t rtdundant learning .. imprOl/ldent lince (u • 
.....wI of the enta.ilmenl IUuCW...,'. OONtnlCtion) W topic 
relttion. thlt hove been Iumod. are certainly reproducible: It 10 
only I q.lntlon of .. hether they CII1 be reproduced by one or 
many methods. 

The adVll1tqei ot redWldancy in reJpect of • eonvenational 
domain, R, lilt chieny evident when the l!tIdent br ... kI oIt the 
tutorial dialogue II1d c.ta around flHIy in domJinl thlt '"' not 
neesarUy compatible with R II1d IhII lIIIIy Ie-.! him to UJe 
procedurn thlt inlerfere with thOlt he IICquired in contact with 
R. 

In other .. "Ordl. either I redWldant repertoire or a specific 
repmoire wlU worlt If A ",mains in One converutional domain; in 
particular, If the sproul of an A, B conversation II anchOftd on 
thlt domlin . But the chance that A can flIUbllth the diltlnctioN 
needed co ov"r<:ome Ir><:on'''tmcl .. or II1IhiguitlH ot my kind 
(whicb may be enCO\Jn~red It the 'prout of h.iJ on,oll"111 
connrsation ill not anchored on one domain) It en.haneed by I 
.-.du.ndanl repertoire : both by the presence of IIUIny prOCedurH for 
up"inlnl R, and rrIIIIY "'YO of memorising theR procedure, and 
collltNcling fresh OnflllU context 'peelfic lUrT08at..t. 

II It L1IeruI CO tackl~ the m.~t.er under two sub-heading .. 
namely , "whit h.u. student (A) leltned (in an A, B conversation 
tMt ill "",hored on R) wben he it: able 10 lea;.ny expllin the held 
toplc(,\1n D' (Rr' and "how is A'I conc.eptual ~rtoire modified 

'" 

by altering th~ commando ia~...:Ilnd th .. que,Uon. akl'dl.e. by 
cbanging the ta&k Ipl!ClrlCltlon". 

We .. Ill cuJl empirical dall trom I ap«ific cont ... t (tu:onotr\J" 
leaminl ) in order 10 iltuJtn..U! thn A', co~lual repertoire, i", 
redundancy (hence. le~ral reoUlence) dependo upon .. 
interICtion between A'I cognitive ttyle, the In,truction, given by 
B. and the form of the enta.ilmenllt.ructure. 

11 ... Type. of Tnonomy LeamJn. 

The method for P"''''''tinl a student', lIyle of leltnin(l (Chapter 
3) involve. at leut one experimental r..,lIlon durin, which lhe 
ltudent Letnu • t..uonomy. Two lpecieo of Martian, and 
COIl5eqUenUy untamlllar, flUna ha., bHn de¥lIed for this purpote. 
The lpeclH were chri.t.ened "Ciobbi"''' and ''Oandlemullen '' by 
Mr. Stoll. who invented these elwm Iadened, though groteoque. 
animal' (f']G. 27 iI. Scott original). 

The tu:ooomic IYltem II quite c ..... ruUy deviled to eNure that 
any comple~ and u:haUltive clMlitlo;atioo lCherne reiifll upon datil 
of _raJ 1ypflI; picturH. u "'o"n; patteml of behaviour; 
fngetUon and hlbltu; -.lien! fcatu...,., 'lICh II Umb number and 
poIltion of limbs In relation to the body; hiltorica1 "'''011' tor 
_",Ini code n&mlll to !he crHtur". For Cio/.lbi'" Uw!", ..... four 
complele .,hemH of clusification (Ill of them "'lyinr upon two 
or more typei ot datil) and the .lUdent io allowed to Ium about 

FiII. 1.27 A 0"""". 
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